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Steam Cracking
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Biomass to Fuels and Olefins
Green Fuels











Renewable Feeds for Conventional Crackers
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HDO – FAT HDO – TOFA& HDO – DTO





GREEN OLEFINS & 
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Pilot Plant Steam Cracking of Hydrodeoxygenated Biomass
 Feedstock analyses
 Effect of feedstock on product yields
 Effect of feedstock on run-length
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Conclusions
Reactor and Kinetic modeling
 Effect of Coil Outlet Temperature on product yields
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Detailed feedstock analyses
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 Using comprehensive 2D gas chromatography
HDO-DTO
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Naphtha
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HDO-FAT: On-line Effluent Analysis
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Effect of feedstock on product yields
Yields [wt%]
θ ≈ 0.3s, δ = 0.45kg/kg
Full Range 
Naphtha HDO-FAT HDO-TOFA
Methane 15.9 11.0 10.4
CO 0.08 0.15 0.11
CO2 0.01 0.07 0.08
P/E = 0.50
COT 870°C =1600°F 835°C = 1535°F 820°C = 1510°F
Fuel Oil 1.54 0.56 11.3
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Benzene 9.74 5.23 4.35
Toluene 4.59 1.49 1.42
Xylenes 1.35 0.18 0.26
Ethylene 26.5 38.4 35.4
Propylene 13.1 19.5 17.5
1.3-butadiene 5.41 7.77 4.48
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Effect of feedstock on product yields
Yields [wt%]
θ ≈ 0.3s, δ = 0.45kg/kg
Light
Naphtha +15% HDO-TOFA +15% HDO-DTO
Methane 15.6 14.8 15.4
CO 0.03 0.05 0.04
CO2 0.01 0.01 0.02
P/E = 0.55
COT 850°C =1560°F 850°C = 1560°F 850°C = 1560°F
Fuel Oil 1.34 2.50 2.51
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Reference
Feedstock
Co-cracking with Renewable Feeds
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Benzene 6.05 6.03 6.14
Toluene 2.47 2.49 2.50
Xylenes 0.60 0.68 0.55
Ethylene 29.9 30.0 29.6
Propylene 16.5 17.1 16.5
1.3-butadiene 5.32 5.19 5.29
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Effect of feedstock on run-length COT = 850°C
Ghent University - Laboratory for Chemical Technology
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Reference
Feedstocks
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Reactor and Kinetic Modeling
Concentration Profiles & Product Yields
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HDO-FAT: Effect of Coil Outlet Temperature
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simulated yields (lines) vs.
pilot plant yields (symbols)
θ ≈ 0.3 s,
δ = 0.45 kg/kg
COT: 775°C  865°C
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• Oil does a lot more than provide fuels for transportation
• Triglyceride based biomass is a promising starting material
for the production of ‘green olefins’
• Hydrodeoxygenation of waste fats as well as tall oils
produces highly paraffinic liquids
• Steam cracking of these liquids results in high light olefin 
yields
• Single-event microkinetic modeling provides a rigorous 
fundamental basis for industrial reactor models
Conclusions
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